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ABSTRACT -

Introduction: This study was conducted to evaluate and compare the incidence of oxygen desaturation during intrave-
nous ketamine for short surgical procedure and the effects of basic airway management maneuvers during desatura-
tion.

Methods: A Population based comparative study was done at two different hospitals situated in hilly regions of Nepal.
Children aged between 3 months and 14 years were observed for their oxygen saturation with the help of Pulse Oxyme-
ter during intravenous ketamine anesthesia for short surgical procedures lasting less than 15 minutes.

Results: Seventy nine patients from United Mission Hospital (UMN), Tansen and 66 patients from Okhaldhunga Com-
munity Hospital (OCH), Okhadhunga were enrolled; the incidence of desaturation was 8(10%) and 11(16.1%) in Tansen
and Okhaldhunga respectively. 7(87.5%) and 8(72.7%) of the patients with desaturation from UMH and OCH respec-
tively, were improved to >90% with chin lift only and rest needed jaw thrust.

Conclusion: The incidence of oxygen desaturation is common within first few minutes of ketamine administration. Ba-

sic airway measures like chin lift and jaw thrust is enough to improve oxygen saturation.

Key Words: Ketamine, Oxygen Desaturation, Basic Airway Measures

CORRESPONDENCE -«

Dr. Amit Lamgade

United Mission Hospital, Tansen, Nepal
lamgade007 @yahoo.com

o | T

July-Dec, 2010



Incidence of oxygen desaturation with intravenous ketamine and the effects of the basic airway management maneuvers on it

INTRODUCTION

Nepal is a mountainous country, and almost half of the
population resides within the range of 600-4500 meter
altitude.! High altitude is obviously associated with low
barometric pressure and low oxygen partial pressure.
Ketamine is widely used throughout the world especially
in precarious condition, like battlefield?, disaster, pre-
hospital trauma victims 34, where resources are minimal.
Provision of oxygen is usually considered mandatory in
any anesthetized patients. But oxygen supply to remote
areas of Nepal is difficult due to various reasons like cost
factor, infrequent supply and lack of transportation. These
are the factors that limit the use of ketamine in the rural
hospitals of hilly areas of Nepal. Small case series done at
3900m altitude from Nepal® showed that supplemental
oxygen was not required in healthy acclimatized patients.
Similarly Pesonan also used ketamine successfully
without any supplemental oxygen at an altitude of 6000ft

for short procedures. ©

Tansenissituatedat1361 mwesternpartand Okhaldhunga
is situated at 1800 m above sea level, eastern part of
Nepal.”? The concept of basic airway management
maneuvers like chin lift, jaw thrust , physical stimulation
and oro-pharyngeal suction has been documented only
in few papers discretely®®, but whether these maneuvers
are really effective when solely applied in a systematic
way, is still not answered. This study will evaluate the
incidence and magnitude of oxygen saturation changes
with intravenous ketamine for short surgical procedure
lasting less than 15 minutes and will try to answer the
effectiveness of different basic airway maneuvers to
correct desaturation in the children population residing
in hilly areas of Nepal.

METHODS

This comparative study was done at Tansen Mission
Hospital, 165 bed hospital situated at an altitude of
1361 meter located in western part of Nepal, and at
Okhaldhunga Community Hospital, Okhaldhunga, 32 bed
hospital situated at an altitude of 1800 meter located in
eastern Nepal. The study was conducted from May 2007
to October 2007. Children age between 3 months to 14

years or less undergoing short surgical procedures with
intravenous ketamine anesthesia were included. Patients
were excluded if premedicated or supplemented with
medicines other than intravenous antibiotics; procedures
lasted more than 15 minutes, patients having pre-existing
heart or lung disease, oxygen saturation less than <90%
before intravenous ketamine administration.

After administration of ketamine (at 2 mg/kg) SpO2
was recorded at every 2 minute interval throughout
the procedure and full recovery. Maintenance dose of
intravenous ketamine were given at a dose of 0.5-1 mg/
kg if necessary.

Patient breathed room air throughout the procedure and
recovery. Manual basic airway procedure like chin lift, jaw
thrust, oro-pharyngeal suction and physical stimulation
were used, in those whose oxygen saturation drops below
90%, one afteranotherfor15secondsfor eachmaneuvers.
Physical stimulation was used when desaturation was
associated with slow breathing or apnea. Oropharyngeal
suction was used when desaturation was associated with
increase oropharyngeal secretions. Supplemental oxygen
was used only after 1 minute when all the maneuvers
failed to improve initial oxygen desaturation with the
help of mask in order to restore SpO, above 90%. Patients
needing any of the maneuvers or supplemental oxygen

were recorded by Principal Investigator.

Ethical clearance from Nepal Health Research Council
was obtained for the study.

RESULTS

United Mission Hospital

84 Eligible |

2 excluded: because of pre-induction
Sp0O2 <90%

82 Included Patients |

3 excluded: 1 developed myoclonic fit,
diazepam given, in 2 patients procedure
lasted >15 min

79 Patients completed the study
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............................... Okhaldhunga Community Hospital

97
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70 Eligible
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3 excluded: Difficult IV cannulation
so intramuscular ketamine given
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—e—Tansen

95 —=— Okhaldhunga
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67 Included Patients

1 excluded: Procedure lasted >15 min 9
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66 Patients completed the study

Figure 2: Showing magnitudes of mean SpO2 changes with

X - ketamine anesthesia in UMH, OCH and in combined number
Figure 1. Flowchart showing the study profile of cases from both centers.

Significant difference noted between pre-induction and

TMH (n=79) OCH (n=66) FPvalue

within first 2 minutes of procedure (P value <0.001) in

Age, vrs (SD) 65(+34) 79 (44.6) 0059
e i’ 4 magnitudes of changes.
5.1-10 35 13
10.1-14 12 2% 3 Chin Lift Jaw Thrust [ Oropharyngeal Suction
Weight, kg (5D} 1T4H+66) 19.6(+9.0) 0107 O Oxygen SUppIEmentatiUn O PhySiCaI Stimulation
Sex 0.683
Male 54(68.3%) 41(62 1%) 16 - 15
Female 25(31.6%) 25(37 8%)
Procedures 14 <
Fracture reduction 43 24
Incision and dramnage 9 18
Debridement i 8 124
Wound ¢losure 4 4
Others (Pin removal or insertion 17 12 10 4
LE FE removal, STSG ete)
Duration of Procedure (min) 913(+3.1) 9.59(+2 8) 0349

Table 1: - Baseline characteristics of the patients.

TMH(n=79) OCH(n=66) Pvalue
Pre-mduction SpO2 (mean) 96.2% 96.4% 0.5336 00
Post-induction Sp0O2 - - - - -
89 0 | Figure 3: - Graph showing the number of patients with
e ” o 04 desaturation where oxygen saturation was successfully
During procedure (T=TMH, __ ) corrected to >90% with different airway maneuvers
O=0CH) (-2 mun 34mn 5-10mmn 11-15 min
TiO T/O T/O T/O
90 71/57 7966 79/65 7966
T o o DISCUSSION
70-79% -1 =) == S
D This study has demonstrated that the incidence of
desaturation with intravenous ketamine is common
Post-operative Sp02 at 20 mun . . . . .
“59% ; N and simple basic measures if done in a systematic way
G0%% 79 66 011 . .
' ' can correct these problems. The incidence of oxygen
Post-operative SpO2 at 30 min
f}g o P - desaturation was recorded to be 10.12% in Tansen and
] 3
16.66% in Okhaldhunga, consistent with the findings of
Table 2: Recording of oxygen saturation changes Goor, and Joly, 10% and 18% respectively.’®!! The lowest
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Sp02 recorded was 79%, but rest of all children (n=18)
who had desaturation, the SpO, values were within
80-90% in both the study centers. The baseline oxygen
saturation found to be 96% in both centers; the mean
age and mean duration of procedure are also similar in
both sites.

In this study 94.72% out of 19 children, desaturation
occurred within first 2 minutes of ketamine, except in one
which occurred at 7" minutes. This was clearly a significant
drop (P value <0.001) compared to pre-induction and
post- induction SpO, values, but mean SpO, values
returned to near baseline immediately after applying
basic maneuvers. Streatfield?and other studies ®'*** have
also shown that desaturation is common within initial few
minutes of IV ketamine administration. Literatures have
reported that rapid intravenous administration can be
associated with desaturation.>* This factor was ruled out
as the drug was administered slowly over 45-60 seconds
in this study. As reported by Pederson®, children exhibit
only infrequent, brief, clinically insignificant hypoxaemia.
The onset and duration of falls in oxygen saturation are
likely to be related to the pharmacokinetics of ketamine,
which peak plasma concentration is within 1 minute of
IV administration. As documented by Joly!! desaturation
may be partly related to airway obstruction but also to
central ventilator depression which is more pronounced
when ketamine is used as bolus, desaturation is less
severe and less frequent in children than in adult. We

found no desaturation during recovery period.

We found that chin lift maneuvers is very much effective
in correcting oxygen desaturation and jaw thrust
maneuvers as second effective measure. Jaw thrust has
been tried successfully for restoration of airway mal-
alignment during desaturation.>** Bishop® recommended
physical stimulation (vocal and tactile stimulus) to correct
the oxygen desaturation, because according to him it
encourages the patients to breathe faster and deeper. In
Tansen 7 out of 8 cases with desaturation were corrected
simply with chin lift only and one needed jaw thrust,
whereas in Okhaldhunga 8 cases were corrected with
chin lift and remaining 3 needed jaw thrust. Noteworthy,
almost 80% of the children with desaturation were

corrected with chin lift only in both centres, though

statistically not significant (P value 0.342). But none of
the patients needed physical stimulation, oro-pharyngeal
suction and supplemental oxygen.

This study has clearly shown that none of the patients
required supplemental oxygen even though the study
was done at hilly areas. The finding is similar with
Pederson® case series, where patients with desaturation
were not given oxygen. The result is also against the
recommendation by Joly and Benhamou for routine
oxygen supplementation for at least first 15 minutes for all
patients after induction.’ Moreover, this study supports
ketamine anaesthesia induction without supplemental
oxygen and episodes of desaturation can be managed
with vigilant observation and skilled management, as

supported by other literatures. 5315

Among total children, we noted 6 children with
transient jaw clenching, out of which 4 were associated
with desaturation, but without further respiratory
complications. This was also reported by Pederson® in his
case series. These spasms may be result of exaggerated
laryngeal and pharyngeal reflexes, which is the feature of
ketamine?!®'18 and from the animal studies it has been
suggested that laryngospasm is self-limiting in nature
because the occurrence of hypoxia or hypercapnia will
result in spontaneous relaxation of the glottis. 2*°

There were some oral salivary secretion noted in 2 (3.3%)
patient during procedure at Okhaldhunga and in 2 (2.5%)
patient during recovery at Tansen, similar with general
incidence of 1.7% *, but they were not significant to cause
airway obstruction as there was no desaturation. This
finding support that the routine use of anti-sialogague
in children during ketamine anesthesia for short surgical
procedure is un-necessary and further stresses the
importance of basic airway management. We found none
of our patient had apnoea. Literatures have shown that
incidence of laryngospasm is less than 1% in children and

apnoea is exceptionally rare.?

The limitations of this study were that the statistical
calculation for sample size was not done before the
study, no blinding was possible and only children were
included, so whether the findings is relevant for adults is
still questionable.
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CONCLUSION

When using intravenous ketamine as anesthesia,
desaturation is a common problem, which appears
especially within first few minutes of its administration,
but remains in steady baseline level throughout the
procedure after the initial drop. In patients with
desaturation, chin lift and jaw thrust is enough to improve
saturation and physical stimulation, oro-pharyngeal
suction and most importantly supplementary oxygen is
not required for short surgical procedure lasting less than

15 minutes.

REFERENCES
1. Health Statistics Nepal, 1999.

2. Green SM, Johnson NE. Ketamine sedation for pediatric
procedures: Part 2. Review and Implication. Ann Emerg
Med; 1990;19:1033-46.

3. Howes MC. Ketamine for paediatric sedation/analgesic in
the emergency department. Emerg. Med. J. 2004;21:275-
80.

4. Porter K. Ketamine in Prehospital Care. Emerg. Med. J.
2004 May;21(3):351-54.

5. Bishop R.A., Litch H.A., Stanton J.M. Ketamine Anaesthesia
at High Altitude. High Altitude Medicne and Biology,
Summer. 2000;1(2):111-14.

6. Pederson L., Benumof J. Incidence and magnitude of
hypoxaemia with ketamine in a rural African hospital.
Anaesthesia, 1993;48:67-69.

7. Maps, weather and Airports for Okhaldhunga, Nepal.
Okhaldhunga altitude. Googles.com

8.  Nepal Tourism Directory-Nepal Tourist Attraction. Tansen
Altitude. Googles.com.

9. Green SM, Rothrock SG, Harris T, Hopkins A, Garret W,
Sherwin T. Intravenous Ketamine for Pediatric Sedation in
the Emergency Department: Safety Profile with 156 Cases.
Academic Emergency Medicine. 1998 October;10:971-76.

10.

12.

13.

15.

18.

19.

Gloor A., Dillier C., Gerber A,
Anaesthesiology, University Children’s Hospital, Zurich,

Department of

Switzerland. Ketamine for short ambulatory procedures
in children: an audit. Paediatric Anaesthesia. 2001;11:533-
39.

Joly LM, Benhamou D. Malte Order Hospital, Peshawar,
Pakistan. Ventilation during total intravenous anaesthesia
with ketamine. Can J. Anaesth. 1994 Mar;41(3):227-31.

Streatfeild KA, Gebremeskel A. Division of Anaesthesia
and Intensive Care, John Hunter Hospital, Locked Bag 1,
New Castle Mail Centre 2310, Australia. Arterial oxygen
saturation in Addis Ababa during diazepam-ketamine
anaesthesia. Ethiop Med J. 1999 October;37(4):255-61.

Pesonan P. International Committee of the Red Cross,
Geneva, Switzerland. Pulse oximetry during ketamine
anesthesia in war conditions. Can J. Anaesth. 1991
July;38(5):592-94.

Green S M, Clem K J, Rothrock S G. Ketamine Safety Profile
in the Developing World: Survey of Practitioner. Academic
Emergency Medicine. 1996 June;3:598-604.

Nanayakkara B. General Hospital, Anuradhapura, Sri
Lanka. Maintenance of oxygenation during intravenous
anesthesia with ketamine while breathing air. Ceylon Med

J. 1994 December;39(4):160-62.

Baruch Krauss, Steven M Green. Procedural sedation and
analgesia in children. The Lancet 2006;367:66-80.

Groeneveld A, Inkson T. Ketamine: A solution to procedural
pain in burned children in: The Canadian Nurse. 1992
September.28-31.

Elvin G. Zook, M.D., Ryland P. Roesch, M.D.,Lewis W.
Thompson, M.D., and James E. Bennett, M.D., Department
of Surgery (Plastic) and Anaesthesia of Indiana University-
Purdue University of Indianapolis. Ketamine anaesthesia
in paediatric plastic surgery. Plastic and Reconstructive
surgery. 1971 September:241-43.

Nishino T, Yonezawa T, Honda Y. Modification of
laryngospasm in response to changes in PaCo2 and Pa02
in the cat. Anesthesiology. 1981; 55:286-91

JGPEMN
July-Dec, 2010

©>

ORIGINAL ARTICLES



